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1 Introduction

1.1 About this document

1.1.1 This document has been produced by Centaur Consulting Limited (Centaur) for the Real Time Information Group (RTIG). It provides best practice guidelines for the supply of data to Real Time Passenger Information (RTPI) systems in order for local authorities to provide the most accurate information to the travelling public.

1.1.2 Those who may benefit from these guidelines include all parties who have an interest in the supply of data to RTPI systems, according to what responsibilities they have agreed to take on. 
1.1.3 Stakeholders who will benefit from this document include: 
· local authorities;

· bus operators (including depot staff);

· RTPI systems suppliers;

· scheduling systems providers;

· any parties that provide bus timetable data to a scheduling system. 
1.1.4 It is hoped that this document will raise awareness of the importance of RTPI data amongst all stakeholders and their teams.
1.2 Context
1.2.1 The RTIG Data Suppliers Working Group has been collaboratively developing ways to improve the accuracy of RTPI through better handling of data. 

1.2.2 This document is the result of the group’s wish to compile a data supply best practice guide for all stakeholders who have an interest in RTPI data.
1.3 How to use this document

1.3.1 This document has been designed as a set of best practice guidelines to inform practioners when preparing data to be entered into an RTPI system. It is hoped that it will also provide insightful information into the complex information flow and the main stakeholders and their responsibilities.
1.4 Related documents and further reading

1.4.1 To find out more about NaPTAN and how it should be approached, please consult the RTIG NaPTAN Guidelines document, available from the members area of the RTIG website http://www.rtig.org.uk.

1.4.2 For further guidelines for the use of an RTI system within a depot, please read the ‘RTIG Bus Operations Management Guidelines’, available from the members area of the RTIG website. This document gives further details on the roles and responsibilities with regard to data handling and distribution.

1.4.3 This document also refers to the RTIG Position Paper on Short Term Timetable Changes, which is also available from the members area of the RTIG website.
2 The importance of data accuracy to RTPI
2.1 Introduction

2.1.1 RTPI systems endeavour to give accurate information to the public and operators about service departures and running performance. To do this consistently all data contributing to RTPI needs to be complete and accurate. 
2.1.2 The agreed format of the NaPTAN database and NPTG provide the static information, details from the Operator’s systems (schedules and journey identification information from the Electronic Ticket Machine) provide working data ideally through TransXchange and details of variations are supplied through notification of roadworks and other events.

2.1.3 All data is required to be presented accurately and in good time. This will allow for the RTPI system to be as accurate as possible. 
2.2 How RTPI systems use data

Types of required data
2.2.1 Different RTPI systems will work in different ways, but every system will need to have essential data in order for a central system to know which stops a bus is scheduled to serve and in what order.
2.2.2 Essential data for RTPI systems includes:

· static information provided by the NaPTAN database (positional information for bus stops);

· working data provided by the Operator’s systems (schedules and journey identification information from the Electronic Ticket Machine) through TransXchange;

· details of variations (such as roadworks and short term changes) are supplied by the local authority to the RTPI system provider. For further information, please consult the RTIG Position Paper on Short-Term Timetable Changes (available from the members area of the RTIG Website).
2.2.3 This data will form the basis for both scheduled and predicted times being displayed on the correct signs and other media such as the web. This data can be held centrally or locally on the component parts such as the buses and signs.
Making RTPI work 
2.2.4 In order to communicate positional data to the central system, and the correct information to the respective methods of information provision, different communications methods can be used. These will include:

· PMR;

GPRS;

3G;

IP addressable units.

2.2.5 In simple form a bus is fitted with positional equipment that works out where its location is relative to the stop, this is communicated to the system with extra details from the ETM or on-bus computer and a predicted time is displayed at an at-stop screen or via other forms of media such as mobile phones or the web.
2.2.6 If data has been prepared properly and is accurate, the RTPI sign should countdown the predicted arrival time, arrive on the ‘due’ or ‘arrived’ and cleardown as it leaves the stop. Some systems may countdown the bus arrival and not display ‘due’ or ‘arrived’, however, and will simply cleardown. Then the line will refresh with the next bus arrival and its expected time. Alternatively, a sign can display scheduled times only – displaying predicted times is optional.
2.3 The importance of accurate data to RTPI systems

2.3.1 The integrity of the data will determine the quality of the RTPI output. The more accurate the data input into the system and components of the RTPI system, the more accurate the RTPI will be. This is key to providing the public with the correct bus information, as well as giving a bus operator a business case for investment.

2.3.2 If data is incorrect or inaccurate, the RTPI displayed to a passenger will either be wrong or no information will be displayed at all. Misleading information should be avoided at all costs and in cases where the system is malfunctioning or data is seen to be inaccurate, it is recommended that an informative message be displayed instead
.

2.4 Stakeholders and their data responsibilities

2.4.1 The following stakeholders all have key roles in the accuracy and production of data for RTPI systems:

· Local authorities – maintenance of NaPTAN data, short-term changes, providing data to system supplier and the timely provision of new stop information to bus operator. LAs also need to work closely with their bus operator partners.
· RTI system suppliers – management of data flow, data input (if required)

· bus operators/scheduling system providers – provision of schedule data, TXC files for RTPI system
Local authority

2.4.2 If the  local authority is involved in the scheme, they should be responsible for the following:

· Maintenance and supply of NaPTAN data in a timely fashion, working in partnership with bus operator;

· Provision of all data to system supplier in a timely fashion, working in partnership with bus operator.
· Or, depending on the relationship, ensure operator data is provided to the system supplier in a timely fashion;

· Provision of short-term disruptions (due to road works etc) to bus operators/scheduling team.

2.4.3 Sometimes this may require LA work on the data other times data would ideally transfer directly. Where an Operator does not have a suitable scheduling system the LA may take data from its own registered service database and enhance this with extra details required from the Operator. (Running Boards, journey numbers or journey identification information from the ETM).

2.4.4 If a local authority is not involved in the RTI system, they should ensure that their consultant is in constant contact with the system supplier and that the responsibilities above are carried out in a consistent fashion.

System suppliers

2.4.5 System suppliers responsibilities include:

· clearly stating the data they will require at the start of the contract;

· a full understanding of XML and schemas in general;

· notify any requirement changes ASAP;

· process new data as soon as possible or within agreed contractual terms.
Bus operator and scheduling system provider

2.4.6 Responsibilities include:
· bus operators have the responsibility of providing complete and accurate data in the scheduling system and running the export processes. They also have the responsibility of purchasing, or having access to, a system that can provide complete and accurate TXC data on export.

· scheduling system provider should ensure their system can successfully transfer the data which has been input;

· develop further fields for extra data, as system matures in line with TXC involvement;

· develop easier ways to carry out the export process.

2.5 Downstream users and their requirements

2.5.1 There are many uses for the output from RTPI systems, and as systems mature and more effective technologies become available, stakeholders are finding ways of using RTI information for their own needs, including managing large fleets of buses.
Passengers and potential passengers

2.5.2 RTPI is aimed at passengers and potential passengers who need accurate real time information. This may be disseminated directly or passed on via SMS, WAP or web services so may involve other system suppliers.
Operators
2.5.3 The Operator needs a system that shows the real time deployment of his vehicles and will allow the production of accurate reports to analyse service performance and running times. This is becoming increasingly popular with operators, so accuracy is paramount.
Local authorities

2.5.4 The LA could also use accurate RTI data to monitor congestion and incidents through UTMC systems (if available) and could use RTI reports to investigate network performance. Again, this is an area that is becoming increasingly popular as the technology improves.
3 TransXchange and RTPI

3.1 Introduction

3.1.1 As the nominated carrier of information between the Operator and the system TransXchange is required to provide a file format that will take all Operator data and make it available to the system supplier.
3.2 What is TransXchange?

3.2.1 TransXchange is the UK nationwide standard for exchanging bus schedules and related data. It is used both for the electronic registration of bus routes with Vehicle and Operator Services Agency (VOSA) and the Traffic Area Networks (TAN), and for the exchange of bus route details with other computer systems, such as journey planners and vehicle real-time tracking systems.

3.2.2 The format is a UK national de facto standard sponsored by the UK Department of Transport. The standard is part of a family of coherent Transport related XML standards that follow GovTalk guidelines.
3.2.3 TransXchange is commonly seen as an easy compatible way of transferring data electronically to eliminate unnecessary interpretation and re-keying of data.
3.3 The role of TransXchange

3.3.1 TransXChange provides a means to exchange bus route details and timetables between different computer systems, together with related operational data. Stops are identified using the National Public Transport Access Node Standard (NaPTAN). It is used in particular for the Electronic Submission of Bus Registrations to VOSA.
3.4 TransXchange functionality
3.4.1 Any RTPI system should be able to accept TransXchange which should be a way of importing more accurate data and improving output quality.
3.4.2 TransXChange comprises the following main components:

· A registration and a general version of the TransXChange XML Schema. 

· The TransXChange Publisher: a tool for publishing TransXChange XML documents from TransXChange format into tabular PDF files. 

· Documentation on the TransXChange schema and the processes to use it. 

· Examples of schedules encoded as TransXChange XML documents. 

3.4.3 TransXChange schemas can be used to exchange the following information:

· Bus schedules including stops, routes, departures times / frequencies, operational notes, and maps. Routes may have complex topologies such as circular routes, cloverleaf and lollipops, and complex workings such as short working and express patterns. Connections with other services can also be described 

· The days on which the services run, including availability on public holidays and other exceptions. 

· Term times and holidays of Schools, Local Educational Authorities and other organisations served by a bus service. Updates to these times and dates can also be exchanged, and should be encouraged.
· Details of the statutory Registration of the Service with a Traffic Area Office, including any Short Notice Registration details. 

· Information about the Bus Operator providing the service. 

· Additional operational information, including journey numbers, running board details, faresets, positioning runs, garages, layovers, duty crew, vehicle type (low floor etc). All are useful for AVL and on-board ticketing systems.

4 The Data Supply Process for RTPI systems

4.1 Introduction

4.1.1 This section outlines the data supply process for RTPI systems, roles and responsibilities and other useful information.
4.2 Using TransXchange

4.2.1 TransXChange schedule data is produced as TransXChange XML documents by the originators of bus schedules, in particular bus operators and public Transport Authorities.
Creating profiles

4.2.2 Schedules can be created as TransXChange XML documents using tools from a number of competing suppliers, for example. These tools typically draw on other reference data such as NaPTAN stops and operator codes
Publishing schedules

4.2.3 Schedules encoded as TransXChange XML documents may be published at any time using the TransXChange Publisher.  The Publisher carries out a number of validation checks as well.
4.2.4 It should be noted that Publisher will not check the business requirements of all downstream users. Schedulers should check with downstream users.

Exchanging schedules

4.2.5 Schedules may be exchanged as TransXChange XML documents using FTP, email or other electronic transfer protocols.
Importing schedules

4.2.6 Schedules can be imported using tools from a number of competing suppliers.
4.3 Roles and responsibilities

4.3.1 Roles and responsibilities should be determined in the RTI System Agreement established between all parties at the start of the implementation of the system. It will be open to many local vagaries. The System Manager (normally from the Local Authority) should first be clearly defined, as well as lines of communication.
4.3.2 Roles include:
· Operator ensures data is in the system, accurate and complete. Then transfers it to the agreed location (normally via FTP);
· Scheduling system providers need to make sure data management is as simple as possible and non-time consuming;
· LA or System Supplier should process or configure it. Supply files to components buses/signs;
· LA or System Supplier provides data to others who use it responsibly (such as sign providers or information providers). Server-to-server links may also be utilised.
4.4 Key process points to consider
Establishing contact
4.4.1 This should be determined in the RTI System Agreement established between all parties at the start of the implementation of the system. The two key personnel are the scheduler (bus operator or local authority may provide electronic data based on bus operator paper copy and the system administrator (local authority or system supplier) and regular contact between them is essential.  Where a local authority provides the data they need to have the dialogue with the bus company schedules department and then provide the data to the RTI systems supplier.

4.4.2 The Schedules Office or Local Authority data administrator (suitably briefed) needs to be aware of the System Administrators number and should ring it once a week to update.

Data changes and updates
4.4.3 Any changes or file transfers should be communication via email notification or by phone and confirmed in writing. A regular dialogue even when nothing is happening is also encouraged.  A change may be classified as an alteration to:

· a running board;

a revenue number;

a journey number; 

a one minute change in journey start time; 

school dates or a new timetable.  

4.4.4 Sufficient notice of changes needs to be provided with a minimum notice period where possible, to ensure data is correctly loaded into the RTI system on time. It is important to develop a rolling schedule of changes which can be maintained weekly.

4.4.5 A number of agreed schedule updates per year may be agreed in advance e.g. Easter, Sept school changes, Xmas, or every 2 weeks etc.  

4.4.6 Where systems belong to a consortium of partners fixed change dates agreed in advance will avoid conflicting dates a few days apart for different operators e.g Sat for Operator A and Mon for Operator B. Data caqn be supplied on an agreed date with changes taking effect onteh required date but using a single RTI system update.

Data processing

4.4.7 As much advanced notice as possible should be given to the local authority and system supplier – this may help to identify potential peaks in data processing and loading into the RTI system.  Agreed lead times and cut off dates for schedule supply

4.4.8 Information must be managed by the Operator/Schedules Office to completeness then exported in an easy to do process. The System Administrator needs to know it has been carried out. 

4.4.9 Processing time will then be dependent on the system and error s encountered, but the responsibility is to make the data available on time.

4.4.10 A validation cycle of data supplied to notify of technical errors and allow for spot checking of data or LA checking of operator data.  Changes to be done by data provider and resubmitted in time for upload onto the RTI system.

4.4.11 Where the data provider changes any software however trivial - a test copy of data should be sent to the RTI supplier for validation.
Data ownership

4.4.12 Where more than one data supplier is involved in a single system a clear list of ownership of service data is to be maintained.  Each route is owned by a single data provider who will provide complete data including for cross boundary parts for all stops.

Information flow

4.4.13 The flow diagram below outlines the flow of information from bus operator to RTI system, and other third parties:
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Figure 1: RTPI Information Flow
4.5 Useful information

4.5.1 The following maybe useful:

· Use generic email contact addresses so all team members receive any updates or messages;

· Make the processes simple and ensure that it is tried and tested;

· Do not rely on one person, have multiple contacts within each team;

· Have a fall back plan if processing cannot be done in time, this may be an arrangement for temporary messages to be displayed or for out-of-date data to be overwritten. 
4.6 Smaller operators
4.6.1 This should be determined in the RTI System Agreement established between all parties at the start of the implementation of the system. It may change with the on set of EBSR. Once the original data has been agreed for a route it is possible to change it easily with the System Administrator being notified of changes by the operator. In many cases the details given to the operator’s staff will be sufficient to work from.

4.6.2 If a local authority is doing the work as a proxy or agent for the operator the additional information would need to be added in.



























































































































































































































































































































































































� Please see the RTIG Postion Paper on Short Term Timetable Changes for further information


� Smaller operators may want to use the services of an agency, if they don’t want to invest in a system.
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